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Thus, if (30) is satisfied, the four-vectors OPl and OPS are said to be perpendicular to one another. Generally, if
then Wj, s1 and W2, ss form a pair of perpendicular four-vectors. H ere Wj is the ordinary or three-vector whose components are wx, wu, 7C'.., and w2 has a similar meaning, while (WjW.,) is, as before, the ordinary scalar product of wl9 W2.
Any four-vector drawn from O to a world-point contained within the asymptotic cone, i.e. such that r2 - <r2/2 = r'2 + /" < o or, more generally, any four-vector w, s, such that
w2-M2<o,                                     (33/)
is called, as in the two- and three-dimensional cases, a time-like vector, while four-vectors satisfying the condition r* + /'- > o or, generally,
w2 -f s2 > o,                                     (33-0
are called space-like vectors.
The reader will easily prove that if one of a pair of normal four-vectors is time-like, the other is space-like, or that, in other words, if one is contained within the asymptotic cone, the other is outside it.
Again, as in the above special cases, any vector drawn from 0 towards a point of the asymptotic cone, whether the fore- or aft-conu, is called a singular four-vector. The analytical expression of a singular vector is r2-^%'2 = r2 + /2 = o, or, generally,
w2 + j2 = 0.                                      (34)
Finally, as in the less-dimensional cases, the aft-cone may be said to consist of all world-points which 'receive light' from 6>, and the fore-cone of all those that ' send light' towards 0.
Fig. 13, which is Fig. 12 redrawn with the omission of the arbitrary axes, and thus contains only what is 'absolute' or independent of the choice of such time- and space-axes, may aid the reader in remembering the meaning of the various names employed in the above representation. This figure is drawn per-spectively (in three dimensions, of course), so as to show that the hyperboloids (27) and (28) are hyperboloids of revolution, the former consisting of two disconnected ' sheets' and the latter of one 'sheet.' We may mention further that the world-region contained